The crystal structure of natural diterpenoid alkaloid ranaconitine isolated from Aconitum sinomontanum Nakai has been determined by single crystal X-ray diffraction analysis. The crystal presents a monoclinic system, space group C2 with Z = 4, unit cell dimensions a = 30.972(19) Å, b = 7.688(5) Å, and c = 19.632(12) Å. Moreover, the intermolecular O-H···O hydrogen bonds and weak π-π interactions play a critical role in expanding the dimensionality.
Aconitum sinomontanum Nakai, which is a medicinal herb found only in the central and western parts of China, contains several diterpenoid alkaloids. The major alkaloids are lappaconitine, ranaconitine, N-deacetyllappaconitine and N-deacetyl-ranaconitine [1a] . Lappaconitine was found to be neither toxic nor addictive, and has been used as a pain reliever mainly for cancer patients [1b] . Although the structure of ranaconitine had been established by NMR spectroscopy, it was desirable to further confirm the stereochemical integrity [2a] , therefore present studies were undertaken.
Ranaconitine (Figure 1 ) crystallizes in a C2 space group in the monoclinic system. Details of the crystal data collection and structural refinement are given in Table 1 . Hydrogen bonds data are shown in Table 2 . According to Cremer and Pople [2b], the ring puckering values calculated from the X-ray atomic coordinates of ring A (C10-C11-C12-C13-C14-C15): Q = 0.5628 Å, Θ = 165.29 °, Φ = 186.85 °, show a normative chair conformation. Ring B (C14-C16-C17-C28-C29-C23) also exhibits a chair conformation with the puckering parameters: Q = 0.6143 Å, Θ = 155.46 °, Φ = 251.21°. Ring C (C25-C26-C27-C28-C29-C30) adopts a boat form, the puckering parameters: Q = 0.7134 Å, Θ = 108.63 °, Φ = 117.01 °. Ring D (N2-C16-C14-C15-C10-C19) show that its conformation can be described as a chair type with little distorted, with the ring puckering values: Q = 0.6697 Å, Θ = 22.44 °, Φ = 133.44 °. Ring E (C23-C24-C25-C30-C29) is in an envelope form, and ring F (C14-C15-C18-C17-C16) forms a twisted envelope conformation. Cremer-Pople puckering parameters for the five-membered rings are: Q = 0.4783 Å, Φ = 287.50° for ring E, and Q = 0.5259 Å, Φ = 159.99° for ring F. Identification of chiral centers and their (R/S)-configuration show that the chirality of the asymmetric carbon atoms follows: C10(S), C13(S), C14(S), C15(S), C16(S), C17(R), C23(S), C25(R), C26(S), C28(S), C29(S) and C30(S).
Within the asymmetric unit, there are three intramolecular hydrogen bonds ( Table 2 ). The hydrogen bonds O(5)-H(5)...O(6) and O(7)-H(7)...O(6) form two five-membered rings, respectively. Another six-member hydrogen-bonded ring is also formed through the N(1)-H(1)...O(2) hydrogen bond, with atoms C3, C8 and C9. These intramolecular hydrogen bonds help to stabilize the molecule. The water molecule is serving as a hydrogen bonding hub by a bifurcated donor hydrogen bond to two hydroxyl groups, as represented by O (10) It is worth pointing out that these neighboring chains are bound together into a supramolecular framework by weak intermolecular face to face aromatic interactions between the adjacent two phenyl rings ( Supplementary Figure 2) . Symmetry transformations used to generate equivalent atoms: #1 : -x+3/2,y+1/2,-z+1; #2 : -x+1,y,-z
The interplanar distance is 3.8203 Å, the dihedral angle between rings planes is 11°. The weak π-π interaction does play a critical role in expanding the dimensionality. When viewed down the crystallographic c axis, large tubular channels were found in the cell (Supplementary Figure 3) . After omitting the lattice water molecules, the solvent accessible volume of the unit cell was estimated to be 834.0 Å 3 , which is approximately 22.9 % of the unit cell volume (3646.0 Å 3 ) [2c].
Experimental

Extraction and isolation:
The powdered root of Aconitum sinomontanum Naka1 (3 kg) were extracted exhaustively with 80 % ethanol (3×5.0 L) at 60ºC. The ethanol extract was concentrated under a vacuum and basified with sodium carbonate at pH 8, then extracted with chloroform to obtain crude mixed alkaloids (38.5 g). This crude alkaloidal mixture was fractionated by silica gel column chromatography. The column was eluted with benzeneacetone (100: 4) to obtain ranaconitine (2.4 g). Colourless single crystals were obtained (MP: 131-132 ºC) by slow evaporation of an acetone solution of ranaconitine for about one week.
X-ray crystallography:
Single-crystal X-ray diffraction measurements were made on a Bruker AXS SMART CCD diffractometer with Mo Ka (k = 0.71073 Å) in a sealed tube. Unit cell dimensions were obtained with leastsquares refinements, and all structures were solved by direct methods. The program SAINT for integration of the intensity and SHELXTL for structure solution and refinements on F 2 . The final refinements were performed by full-matrix least-squares methods with anisotropic thermal parameters assigned for all the non-hydrogen atoms [2d].
